A3_5 Investigating the feasibility of Solar Energy in UK by Ryan, Liam et al.
Journal of Physics Special Topics 
 
1 
 
A3_5 Investigating the feasibility of Solar Energy in the UK 
 
T.Booth, L.Ryan, D.Karazhov  
Department of Physics and Astronomy, University of Leicester, Leicester, LE1 7RH. 
February 16, 2011 
Abstract 
This paper calculates that the total amount of electrical energy which could be produced by a 
photovoltaic solar panel array the size of London, with solar tracking, is 417 GWh per year. This is 
0.280% of the total energy demand of London alone and a long way from the nationwide target 
of 15% renewable energy production by 2020. 
 
 
Introduction 
 
In Germany photovoltaic solar panels have 
been integrated into the architecture of 
buildings either through rooftop installations or 
on the façade of buildings. This has helped to 
increase the percentage of energy produced 
through renewable sources. This paper will 
therefore look at the viability of rooftop 
mounted solar arrays in London for electrical 
energy production in the UK. London was 
chosen as it is the largest city in the UK and 
therefore has the largest number of available 
rooftops. This will be done by simplifying the 
problem and assuming that the solar array is 
the size of Greater London. 
 
Analysis  
 
In order to work out the energy production of a 
photovoltaic solar panel array the size of 
London with solar tracking, so that the solar 
radiation is incident normal to the panel, first 
the solar irradiance has to be worked out. This 
can be done using equation 1 below.  
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where LΘ is the luminosity of the Sun [1] and R 
is the distance from the sun to the Earth in 
metres. This gives a power per unit area at the 
top of the atmosphere. In order to get the 
power per unit area of the solar irradiation in 
London the atmospheric absorption and the 
latitude of London need to be taken into 
account. This is done in the application of 
equation 2: 
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where rb is the direct solar irradiance, I is the 
value for the incident solar irradiance,  
previously calculated, Z is the zenith angle, and 
is equivalent to 90 minus the latitude, τ is the 
transmission coefficient of the atmosphere and 
m is the air mass [2]. The air mass m can be 
calculated using equation 3 below, 
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where c1 = 0.008307, c2 = 1.021 and c3 = -
0.01259 and are taken from Bemporad's paired 
air mass zenith angle values [2]. The direct 
solar irradiance in London (latitude 51.5°N) at 
solar equinox, taken to give an average direct 
solar irradiance during a year, can therefore be 
calculated as, 
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A value of 0.75 was taken as the transmission 
coefficient and takes into account the 
absorption of light from ozone, clean dry air 
and water vapour at unity air mass [2]. From 
the value for direct solar irradiation at latitude 
of 51.5°N the incident power on a solar array 
the size of London can be calculated by 
multiplying the direct solar irradiance by the 
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area of London (2263 km-2) [3]. This gives a 
value of 1.67x109 W. Solar panels coated with 
and antireflective coating absorb 96.2% of the 
incident radiation [4]. This gives an absorbed 
solar power of 1.61x109 W. 
 
Typical terrestrial solar panels are 17.3% 
efficient [5]. Using this value an output power 
of 2.79x108 W of electricity could be 
generated. 
On average there are 4.1 hours of direct 
sunlight a day in London [6]. Using this figure 
and equation 4 below, it is possible to calculate 
the electrical energy produced on average 
every day and therefore the average electrical 
energy produced over a year. 
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Discussion 
 
The UK has a target to produce 15% of its 
energy demand from renewable sources by 
2020 [7]. In 2008 the energy use of London 
alone totaled 148,780 GWh [8], 15% of this is 
22,371 GWh. This value is much larger than the 
417 GWh that could be produced in a year by a 
solar array the size of London. 
 
Conclusion 
 
The use of photovoltaic solar panels is not a 
viable option for obtaining the renewable 
energy production target alone. This is due to 
the high levels of attenuation of the incident 
solar radiation through the atmosphere due to 
the high latitude of the UK. Therefore a wider 
range of renewable sources will have to be 
used, such as wind power generated by 
offshore wind farms, which currently look very 
promising.  
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